
 

 

 

 

 

 

 

 

 

LUCIDôs Land Use Change Analysis as an Approach 

for Investigating Biodiversity Loss and Land Degradation Project 

 

 

 

 

 

 

 

 

 

Miyuki Iiyama  

 

University of Tokyo 

Graduate School of Economics 

7-3-1, Hongo, Bunkyo-ku 

Tokyo 113-0033, Japan 

 

 

December 2006 

 

 

 

 

 

 

 

 

     
Implicatio ns of Crop-Livestock Integration on Changes 

    in Human Welfare and Environment 

     A Case Study from a Kerio River Basin Community 

 

     LUCID Working Paper Series Number 52 

Address Correspondence to: 

LUCID Project 

International Livestock Research Institute 

P.O. Box 30709 

Nairobi, Kenya 

E-mail: lucid@cgiar.org  

Tel. +254-20-630743 

Fax. +254-20-631481/ 631499 



 

 

 

 

 

 

Implications of Crop-Livestock Integration on Changes in  

Human Welfare and Environment:  

A Case Study from a Kerio River Basin Community 

 

The Land Use Change, Impacts and Dynamics Project 

 

Working Paper Number 52 

 

 

Miyuki Iiyama 

 

University of Tokyo 

Graduate School of Economics 

7-3-1, Hongo, Bunkyo-ku 

Tokyo 113-0033, Japan 

 

 

 

December 2006 

 

 

 

 

Address Correspondence to: 

LUCID Project 

International Livestock Research Institute 

P.O. Box 30709 

Nairobi, Kenya 

E-mail: lucid@cgiar.org  

Tel. +254-20-630743 

Fax. +254-20-631481/ 631499 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Copyright © 2006 by 

University of Tokyo, 

International Livestock Research Institute, and 

Japan Foundation/International House of Japan. 

All rights reserved. 

 

Reproduction of LUCID Working Papers for non-commercial purposes is encouraged. Working papers 

may be quoted or reproduced free of charge provided the source is acknowledged and cited.  

 

Cite working paper as follows: Author. Year. Title. Land Use Change Impacts and Dynamics (LUCID) 

Project Working Paper No. 52. Nairobi, Kenya: International Livestock Research Institute.  

 

Working papers are available on www.lucideastafrica.org or by emailing lucid@cgiar.org. 

 

mailto:lucid@cgiar.org


 ii  

 

 

TABLE OF CONTENTS 

PAGE 

 

 

1. INTRODUCTION éééééééééééééééééééééééééé. 1 

2. BACKGROUND AND RESEARCH METHODSéééééééééééééé.. 2 

   2.1 Rokocho Valley Community, Kerio River Basinééééééééééééé.. 2 

   2.2 Crop-Livestock System Integration in Rokochoéééééééééééééé. 4 

   2.3 Research Methodsééééééééééééééééééééééééé.. 5 

 

3. CROP-LIVESTOCK ACTIVITIESéééééééééééééééééééé.. 5 

   3.1 Overall Livelihoods Portfolioséééééééééééééééééééé 6 

   3.2 Crop Production Activitiesééééééééééééééééééééé.. 6 

   3.3 Livestock Production Activitieséééééééééééééééééé....... 8 

   3.4 Crop-Livestock Portfoliosééééééééééééééééééééé... 10 

 

4. CROP-LIVESTOCK DIVERSIFICATION PATTERNS AND THEIR  

   IMPLICATIONS ééééééééééééééééééééééééééé 12 

   4.1 Research Questions and Hypotheseséééééééééééééééééé.. 12 

   4.2 Crop-Livestock Diversification Patternsééééééééééééééééé. 13 

   4.3 Implications on Welfare ééééééééééééééééééééééé 14 

   4.4 Implications on Environmentééééééééééééééééééééé. 17 

 

5. DISCUSSIONS AND CONCLUSIONSéééééééééééééééééé.. 19 

 

6. REFERNCESéééééééééééééééééééééééééééé. 21 



 iii  

 

 

ACKNOWLEDGEMENT  

 

This research was made possible through my fellowship program, sponsored by the Japan 

Foundation and the International House of Japan, as well as the recipient institution, the 

International Livestock Research Institute (ILRI). I would like to express special thanks to all the 

Rokocho people, for their cooperated as well as my enumerators, Mathew Kiprono and Rueben 

Kiprono during the study. Paul Kariuki helped us facilitate pre-survey. I also greatly appreciate 

Joseph Kimeli and Sally Kimeli, Pastor Walter Kimutai and all the other AIC (African Inland 

Church) staff for their warm welcome and company during my field research. I thank Patti 

Kristjanson, Joseph Maitima and Patrick Kariuki of ILRI who gave invaluable advice while 

Ianetta Mutie assisted with the data entry.  

 

 



1. INTRODUCTION  

 

Most rural households in semi-arid regions of sub-Saharan Africa practice mixed crop-livestock 

farming (Kristjanson and Thornton 2004). Under the subsistent mode of economy with abundant 

land, crop-livestock farmers have survived on consuming direct produces from crops and 

livestock, while balancing allocation of natural resources for producing them. In areas where 

infrastructural development and the introduction of education have transformed livelihoods from 

a subsistent mode to one more involved in monetary economy, need to earn cash has 

tremendously increased from both crop-livestock and off-farm activities, as lifestyle changes. 

Such development is often accompanied by increase in scarcity of land for extensive grazing, as 

population increases and more land is allocated exclusively for profitable crop production. This 

process of rapid intensification does not take into account the social and environmental 

considerations needed to ensure long-term sustainability of these new means of production. There 

is need to ensure sustainable intensification
1
 and economically profitable integration of 

crop-livestock farming to meet welfare and environmental goals for people in such a system.  

 

But would crop-livestock diversification patterns always evolve in economically profitable and in 

environmentally sustainable ways under rapidly changing socioeconomic circumstances? At 

meso-level studies, it has been suggested that population pressure would promote automatic 

technological intensification of crop-livestock systems (Bourn and Wint 1994). On the other hand, 

real intensification processes could take more complicated and diversified ways at micro-levels, 

often far from autonomous, depending on initial agroecological and socioeconomic conditions, as 

well as on policy, institutional and technological options available at a particular location 

(Williams et al., 1999).  

 

One of the factors that make crop-livestock evolution pathways unpredictable is that different 

types of crops and animals may play distinctive functions in dynamic processes, while African 

farmers practicing mixed farming on their crop-livestock portfolios (Williams et. al.,1999). For 

example, subsistent, exotic and commercial varieties have different economic returns and are 

attached to different management incentives for intensification. Different types of varieties may, 

furthermore, interact in complicated ways. If successfully integrated, crops and livestock would 

not only contribute to higher productivity and income through mutually providing inputs 

(manure/crop residues) but also better environmental management. Some combinations of 

economically high-return crops and animals may be welfare enhancing, but if practiced 

extensively without integration, such combinations might be environmentally unsustainable. In 

such a case, some interventions to ensure both welfare and environmental goals are required. 

 

Very few empirical studies to investigate socio-economic aspects of crop-livestock diversification 

patterns have been carried out. An attempt to present an intensive case study based on 

                                                 
1 Agricultural intensification is defined as increased average inputs of labour, manure, draft power, crop residue, inorganic fertilizers, 

feeds, veterinary drugs, pesticides, or capital, to increase the value of output per unit of land. 
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household-level survey data collected through complete enumeration of a community in Rift 

Valley of Kenya which has been experiencing the following phenomena is made: 

[1] perceived needs for alternative income sources due to population increase/education  

[2] perceived serious environmental degradation due to overgrazing of indigenous animals  

[3] introduction of new technologies (fruits, exotic, crossbreeds cattle, dairy goats) 

This case study provides empirical evidences on conditions suitable for promoting sustainable 

crop-livestock production to meet both welfare and environmental goals.  

 

This Working Paper addresses the following research questions:  

(1) do different crop/livestock types have different levels of economic returns, intensification, and 

management incentives? 

(2) what are the dominant crop-livestock diversification patterns from an integrated perspective? 

(3) what are the implications of these crop-livestock diversification patterns on welfare (income) 

and environment (through better management)? 

(4) what policy interventions can make crop-livestock diversification patterns profitable and 

sustainable? 

 

Section 2 explains the backgrounds of the study. Section 3 describes differences in economic 

returns, intensification level and management incentives attached to different crop/animal types, 

and examines correlations between different activities. Section 4 identifies the dominant 

crop-livestock diversification patterns and investigates their implications on welfare and 

environment. Section 5 summarizes the findings and makes some suggestions for policy 

interventions. 

 

 

 

2. BACKGROUND AND RESEARCH METHODS 

 

Section 2.1 defines the agroecological, socio-economic and institutional conditions of the study 

area. Section 2.2 describes the perceived needs for crop-livestock intensification and 

environmental concerns and describes drivers of development and introduction of new 

technologies while Section 2.3 outlines the research methods.  

 

2.1 Rokocho Valley Community, Kerio River Basin 

 

Physical, Agro-Ecological, and Socio-Economic Conditions 

 

Kerio Valley is in Keiyo district along the Basin of Kerio River which flows northwards to Lake 

Turkana, in Rift Valley Province (see Figure 1). The valley is spanned by three agro-ecological 

zones. The highlands (>2,500-3,000 m) lies in the west, the escarpment (1,300-2,500 m) on the 

intermediate, and the lowland, or the Valley floor in the east (1,000-1,300 m) (Muchemi et al., 

2002; Iiyama 2006; SARDEP 2002). 
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Map 2.1.1: Keiyo District, Rokocho Sub-Location 

 

 

The Keiyo District highlands have always been exposed to market opportunities due to proximity 

to Eldoret in Uasin Gishu, which is part of what used to be called the ñwhite highlandsò and 

where Keiyo people used to seek employment on the white settlersô farms until the 1960s-1970s. 

In contrast, before the early 1970s, it was considered unviable to do farming in the valley due to 

lack of permanent sources of water and cattle rustling with neighbouring communities. People had 

initially settled sparsely along springs or streams (Mizutani et al., 2005).  People slowly started 

to settle in the Valley floor, and especially after construction of the tarmac road in 1985. 

Institutions, such as churches and non-Governmental Organisations (NGOs) stimulated 

development initiatives, by training villagers on management skills and providing capital and 

infrastructure such as water tank projects.  

 

The ILRI-JICA conducted a survey on randomly selected households from three agroecological 

zones between December 2004 and January 2005 in Rokocho sub-Location (Mizitani et al., 2005). 

When designing the survey for the 2006 research, the Rokocho valley community was visited 

again for a more intensive study.  

  

Rokocho sub-Location is in Kibargoi Location, Soy Division, Keiyo District. It is at an altitude of 

1,000-1,600 m (SARDEP, 2000b) and receives an average of 700-1000 mm of rainfall.  It is 

warm for most part of the year with temperatures rising to between 22 and 31ęC. The Iten- 

Kabarnet tarmac road that traverses the sub-Location in a North-South direction is fed by several 

small roads. Other infrastructure such as Rokocho Primary School, the KVDA (Kerio Valley 

Development Agency) branch and the Cheptebo Africa Inland Church (AIC) conference centre. 

Most springs in the escarpment supply water for domestic and livestock use. There is need for tap 

water to reduce the long hours the residents have to queue to get water during dry seasons. 


